Baryogenesis via leptogenesis is investigated in a specific model of light neutrino masses and mixing angles. The latter was proposed on the basis of an assumed complex-extended scaling property of the neutrino Majorana mass matrix M ν , derived with a type-1 seesaw from a Dirac mass matrix m D and a heavy singlet neutrino Majorana mass matrix M R . One of its important features, highlighted here, is that there is a common source of the origin of a nonzero θ 13 and the CP violating lepton asymmetry through the imaginary part of m D . The model predicted CP violation to be maximal for the Dirac type and vanishing for the Majorana type. We assume strongly hierarchical mass eigenvalues for M R . The leptonic CP asymmetry parameter ε α 1 with lepton flavor α, originating from the decays of the lightest of the heavy neutrinos N 1 (of mass M 1 ) at a temperature T ∼ M 1 , is what matters here with ε α 2,3 , originating from the decays of N 2,3 , being washed out. The light leptonic and heavy neutrino number densities (normalized to the entropy density) are evolved via Boltzmann equations down to electroweak temperatures to yield a baryon asymmetry through sphaleronic transitions. The effect of flavored vs. unflavored leptogenesis in the three mass regimes (1) M 1 < 10 9 GeV, (2) 10 9 GeV < M 1 < 10 12 GeV and (3) M 1 > 10 12 GeV are numerically worked out for both a normal and an inverted mass ordering of the light neutrinos. Corresponding results on the baryon asymmetry of the universe are obtained, displayed and discussed. For best-fit values of the input neutrino mass and mixing parameters, obtained from neutrino oscillation experiments, successful baryogenesis is achieved for the mass regime (1) and a normal mass ordering of the light neutrinos with a nonzero θ 13 playing a crucial role. However, the other possibilities in regard to the mass regimes and the light neutrino mass ordering, though disfavored, cannot be excluded.
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Introduction
Much effort has already been made towards understanding the origin of the baryon asymmetry of the universe Y B = (n B − nB)/s (8.7 ± 0.1) × 10 −11 [1] -the number density (n B ) of baryons minus that (nB) of antibaryons normalized to the entropy density s. A comprehensive review with references may be found in Ref. [2] . Various possible mechanisms have been considered for this purpose, e.g. GUT baryogenesis, electroweak baryogenesis, the Affleck-Dine mechanism and baryogenesis via leptogenesis. We concentrate on the last-mentioned possibility [3] [4] [5] [6] [7] [8] . Here a CP odd particle-antiparticle asymmetry is first generated at a high scale in the leptonic sector; that is thereafter converted into a baryon asymmetry by sphaleron processes during the electroweak phase transition. In the most popular extension of the Standard Model (SM) for generating light neutrino masses, three 1 heavy right-chiral (RH) singlet neutrinos are added to induce tiny neutrino masses and their mixing angles through the type-1 seesaw mechanism [9] [10] [11] [12] . The complex Yukawa couplings f N iα , that connect those singlet RH neutrinos N i to the SM-doublet left-chiral leptons of flavor α, generate the necessary CP violation in the decays of those heavy RH neutrinos into the Higgs scaler plus the SM leptons. The occurrence of Majorana mass terms for the heavy neutrinos in the Lagrangian provides the required lepton nonconservation. The rate of interaction with those Yukawa couplings being smaller than the Hubble expansion rate, departure from thermal equilibrium ensues. Hence all the Sakarav conditions [13] are fulfilled for generating Y B . The present work is devoted to the study of the origin of Y B via leptogenesis in a model [14, 15] of neutrino masses with complex scaling -proposed by some of us. As a step towards that, we shall summarize in the next Sec. 2 the relevant features of the concerned model. First, let us establish our notation and convention by choosing without loss of generality the Weak Basis (sometimes called the leptogenesis basis [16] ) in which the 3 × 3 mass matrices, not only of the charged leptons but also of the heavy RH neutrinos, are diagonal with nondegenerate real and positive entries, e.g. M R = diag (M 1 , M 2 , M 3 ), M i (i = 1, 2, 3) > 0. We shall work in the strongly hierarchical scenario in the right-chiral neutrino sector in which those masses will be taken to be widely spaced. Specifically, we assume that M 1 << M 2 << M 3 . A crucial input into these scenarios is the flavor structure of the neutrino Dirac mass matrix m D . The latter appears in the neutrino mass terms of the Lagrangian as 
This M ν enters the effective low energy neutrino mass term in the Lagrangian as
It is a complex symmetric 3 × 3 matrix (M * ν = M ν = M T ν ) which can be put into a diagonal form by a similarity transformation with a unitary matrix U :
with m i (i = 1, 2, 3) taken to be nonzero, real and small positive masses < O(eV). In our Weak Basis we can take U as 
with c ij ≡ cos θ ij , s ij ≡ sin θ ij and θ ij = [0, π/2]. CP violation enters here through nonzero values of the Dirac phase δ and of the Majorana phases α, β with δ, α, β = [0, 2π]. We follow the PDG convention [17] on these angles and phases except that we denote the Majorana phases by α and β.
In the main body of the paper we calculate the CP asymmetry originating from the decays
† where / L α and φ are the respective fields of the SM left-chiral lepton doublet of flavor α and the Higgs doublet. This is done in terms of the imaginary parts of the appropriately defined quartic products of the neutrino Dirac mass matrix m D and its hermitian conjugate m † D , as well as on an explicit function of the variable x ij ≡ M 2 j /M 2 i . Clearly, the calculation depends sensitively on the flavor structure of m D and hence on the specific neutrino mass model under consideration. The CP asymmetries (and hence leptogenesis as a whole) may be flavor dependent or independent according to the temperature regime in which the CP violating decays take place. For an evolution down to the electroweak scale, one needs to solve the corresponding Boltzmann Equations. We therefore consider the Boltzmann evolution equation for the number density n a of a particle of type a (either a right-chiral heavy neutrino N i or a left-chiral lepton doublet / L α ) normalized to the photon number density n γ . For this purpose, we take
as a function of z ≡ M 1 /T . We rewrite these equations for the variable Y a where
g * s being the total number of effective and independent massless degrees of freedom at that temperature. The evolution of Y a is studied for different a's from a temperature of the order of the lightest right-chiral neutrino mass M 1 to that of the electroweak phase transition where sphaleron-induced processes take place converting the lepton asymmetry into a baryon asymmetry Y B .
In pursuing Y B , we need to zero in on Y ∆ λ where ∆ λ = 1 3 B − L λ with B being the baryon number and L λ the lepton number of the active flavor λ. The analysis is done numerically but in three different regimes [7, 8] depending on where M 1 lies: (1) M 1 < 10 9 GeV where all the lepton flavor are individually active, (2) 10 9 GeV < M 1 < 10 12 GeV where e and µ flavors are indistinguishable but the τ -flavor is separately active and (3) 10
12 GeV < M 1 where all lepton flavors are indistinguishable. The quantity Y B and Y ∆ λ are linearly related but with different numerical coefficients for the three different regimes. In our numerical analysis, six constraints from experimental and observational data are inputted: the 3σ ranges of the solar and atmospheric neutrino mass squared differences as well as of the three neutrino mixing angles plus the cosmological upper bound on the sum of the three light neutrino masses. The analysis is done separately in each regime for a normal mass ordering (m 3 > m 2 > m 1 ) as well as for an inverted ordering (m 2 > m 1 > m 3 ) of the light neutrinos. The final results are tabulated numerically as well as displayed graphically.
We have already mentioned the content of Section 2. The rest of the paper is organized as follows. In Section 3 we calculate the CP asymmetry parameters generated in the decays of N i into / L α φ and / L C α φ † . Section 4 contains an algebraic treatment of the Boltzmann evolution equations and the generation of the baryon asymmetry Y B in the three mass regimes. The numerical analysis that follows is detailed with a discussion of its consequences in Section 5. A summary of our work is given in the last Section 6.
Complex scaling with type-I seesaw
A key feature of M ν is the Z 2 × Z 2 residual symmetry [18] that it possesses. This is an invariance of M ν under a linear transformation on neutrino fields
i.e. in matrix notation,
One can show [18] that there are two independent matrices G 2,3 implementing this invariance and obeying 
and demanding the invariance relations
Eqs. (1.2) and (2.5) together imply
which is our complex-extended invariance statement on low energy neutrino Majorana mass matrix M ν . At this point, G L was taken to be [14] 
k being a real scaling factor. This G scaling 3
is the operative residual symmetry generator for the original scaling ansatz [19] [20] [21] [22] . It now obeys the relation
whered αβ = ±δ αβ and hence admits eight possibilities. Only four of these were shown to be viable and led independently to the results
The detailed phenomenological consequences of (2.9) and (2.10) were worked out in Ref. [14] . The most general M ν that satisfies
is given by the complex-extended scaling (CES) form of M ν , namely [14] 12) where x, y 1,2 , z 1,2 and w are real mass dimensional quantities. Since M R has been taken to be diagonal, the corresponding symmetry generator matrix G R , cf. the second of Eqs. (2.5), is diagonal with entries ±1, i.e.
Thus there are eight different structures of G R . Correspondingly, from the first relation of (2.5), there could be eight possible different structures of m D . It can be shown by tedious algebra that all other structures of G R , except for 14) are incompatible with scaling symmetry [19] . Thus we take G R of (2.14) as the only viable residual symmetry of M R . We can now write the first of (2.5) as
which is really a complex extension of the Joshipura-Rodejohann result in terms of the parameters of mD and MR.
One can count the real parameters, as given in m D of (2.16). Along with the RH neutrino masses M 1 , M 2 , M 3 , one obtains a set of thirteen real parameters for M ν . In order to reduce the number of parameters towards attaining the goal of a tractable result, we first use the assumed hierarchical nature of the RH neutrino masses M 1 << M 2 << M 3 . We then take the parameters d 1,2 , e and f in Table 1 to be of the same order of magnitude as a, b 1,2 and c 1,2 . That enables us to neglect all terms in Table 1 with M 3 in the denominator. Now we rescale the remaining parameters of Table 1 as follows:
Consequently, the entries of Table 1 can be written in terms of the rescaled parameters as in Table 2 . We are now left with a six-dimensional parameter space with the real parameters x, y 1,2 , z 1,2 and w as given in Table 2 . Note that, had we neglected the terms with M 2 in the denominator too, we would have been left with a three dimensional parameter space which would have been in a danger of being overdetermined by the six experimental and observational constraints mentioned in the Introduction. We shall latter discuss how to estimate the missing parameters f and d 1,2 . in the rescaled version.
Before concluding this section, let us make an important point. In the absence of of any imaginary part of the matrix m CES D of (2.16), the seesaw relation (1.2) gives rise to the Generalized Real Scaling form of M ν , namely [14] 
with real mass-dimensional entries. However, as was explained in Ref. [14] , in this case θ 13 vanishes and so information about the Dirac CP violating phase δ is lost. Moreover, owing to the real nature of the associated m that the final matterantimatter asymmetry in the universe is directly related to the low energy parameters θ 13 and δ.
Calculation of CP asymmetry parameter
The part of our Lagrangian relevant to the generation of a CP asymmetry is
where
T is the charge conjugated Higgs scaler doublet. It is evident from (3.1) that the decay products of N i can be
We are interested in the flavor dependent CP asymmetry parameter ε α i which is given by Γ being the corresponding partial decay width. A nonzero value of ε α i needs to arise out of the interference between the tree level and one loop contributions [4] . This is since at the tree level we have
One loop contributions come both from vertex correction and self-energy terms (cf. Fig.1 ). For leptogenesis with hierarchical heavy RH neutrinos, (3.2) can be evaluated to be
where the first RHS term arises from the one loop self energy term interfering with the tree level contribution. The second RHS term, originating from the interference of the contribution from the one loop vertex correction diagram with the tree level term, is given by
Let us discuss some physics aspects of (3.4). As already mentioned, depending upon the temperature regime in which leptogenesis occurs, lepton flavors may be fully distinguishable, partly distinguishable or indistinguishable. It is reasonable to assume that leptogenesis takes place at T ∼ M 1 . It is known [4] that lepton flavors cannot be treated separately if the concerned process occurs above a temperature T ∼ M 1 > 10 12 GeV. In case the said temperature is lower, two possibilities arise. When T ∼ M 1 < 10 9 GeV all three (e, µ, τ ) flavors are individually active and we need three CP asymmetry parameters ε e i , ε µ i , ε τ i for each generation of RH neutrinos. On the other hand when we have 10 9 GeV < T ∼ M 1 < 10 12 GeV, only the τ -flavor can be identified separately while the e and µ act indistinguishably. Here we need two CP asymmetry parameters ε (2) i = ε e i + ε µ i and ε τ i for each of the RH neutrinos. As an aside, let us point out a simplification in this model for unflavored leptogenesis which is relevant for the high temperature regime. Summing over all α, 7) i.e. the second term in the RHS of (3.4) vanishes. The flavor-summed CP asymmetry parameter is therefore given by the simplified expression
In the mass model [14] being considered, it follows from (2.16) that
with p = 1 + k −2 and q = 1 + k 2 . Since (3.9) implies Im H CES =0, it follows from (3.8) that
i.e. flavored-summed leptogenesis does not take place for any N i . With the assumption that only the decay of N 1 matters in generating the CP asymmetry, ε 1 is the pertinent quantity for unflavored leptogenesis, but it vanishes. This nonoccurrence of unflavored leptogenesis is one of the robust predictions of the model.
Next, we focus on the calculation of the α-flavored CP asymmetry in terms of x 12 , x 13 and the elements of m CES D . These are relevant for the fully flavored as well as the τ -flavored regimes. We find that ε e 1 = 0, (3.11)
In (3.12) the real parameters ξ and χ i (i = 1 − 5) are defined as is nonzero, e.g. through nonvanishing values of c 2 and d 2 , θ 13 need not vanish. Indeed, the leptonic CP asymmetry depends rather sensitively on b 1,2 . We shall elaborate on this later in our numerical discussion.
Boltzmann equations and baryon asymmetry in different mass regimes
The Boltzmann equations of concern to us govern the evolution of the number densities of the hierarchical heavy neutrinos N i and the left chiral lepton doublets / L α . We here follow the treatment given in Ref. [24] . The equations involve decay transitions between N i and / L α φ as well as / L C α φ † plus scattering transitions
and V µ can stand for B or W 1,2,3 . We had already introduced in Sec. 1 the variable z = M 1 /T and the parametric function η a (z). When in thermal equilibrium, the latter is denoted by η eq (z) a . Recall that the number density of a particle of species a and mass m a with g a internal degrees of freedom is given by [25] 
K 2 being the modified Bessel function of second kind with order 2. The corresponding equilibrium density, as given by setting the chemical potential µ a (T ) equal to zero, is
We are now in a position to make use of the Boltzmann evolution equations given in Ref. [24] -generalized with flavor [26] . In making this generalization, one comes across a subtlety: the active flavor in the mass
In each RHS of (4.3), apart from the Hubble rate of expansion H at the decay temperature, we have various transition widths Γ originally introduced in Ref. [25] which are linear combinations (normalized to the photon density) of different CP conserving collision terms γ
In (4.5) one has used a short hand notation for the phase space
with S X = n id ! being a symmetry factor in case the initial state X contains a number n id of identical particles. Moreover, the squared matrix element in (4.5) is summed (not averaged) over the internal degrees of freedom of the initial and final states.
The transition widths Γ in (4.3) are given as follows:
(4.14)
The explicit expressions for γ and γ are given in Appendix B of [24] . The subscripts D, S and W stand for decay, scattering and washout respectively. We rewrite the Boltzmann equations in terms of Y Ni (z) = η Ni (z)s 
.
(4.18)
Turning to the second equation in (4.3) and neglecting the ∆L = 2 scattering terms, we rewrite it as
Yukawa , (4.20)
Gauge . where We are now ready to calculate the baryon asymmetry from the lepton asymmetry. It is first convenient to define the variable .24) i.e. the leptonic minus the antileptonic number density of the active flavor λ normalized to the entropy density. The factor s/η γ is known to equal 1.8g * s and is a function of temperature. For T > 10 2 GeV, g * s is known to remain nearly constant with temperature at a value (with three right chiral neutrinos) of about 112 [28] . Sphaleronic processes convert the lepton asymmetry created by the decay of the right chiral heavy neutrinos into a baryon asymmetry by keeping 25) where A λρ are a set of numbers whose values depend on which of the three mass regimes in which M 1 lies, as mentioned in the Introduction. These are discussed in detail later in the section. Meanwhile, we can rewrite (4.19) as
We need to solve (4.15) and (4.26) and evolve Y Ni as well as Y ∆ λ upto a value of z where the quantities Y ∆ λ become constant with z, i.e. do not change as z is varied. The final baryon asymmetry Y B is obtained [29] linearly in terms Y ∆ λ , the coefficient depending on the mass regime in which M 1 is located, as explained in what follows. Let us then discuss three mass regimes separately.
M 1 < 10 9 GeV
Here all three lepton flavors are separately distinguishable. Therefore the flavor index λ can just be λ = e or µ or τ . In this case the 3 × 3 A matrix, whose λ, ρ element relates Y λ and Y ∆ρ , is given by [7] 
10
9 GeV < M 1 < 10 12 GeV
In this regime the τ flavor is distinguishable but one cannot differentiate between the e and µ flavors. It is therefore convenient to define two sets of CP asymmetry parameters ε τ and ε 2 = ε e + ε µ . Therefor the index λ takes the values τ and 2. The Boltzmann equations lead to the two asymmetries Y ∆τ and Y ∆2 . These are related to Y τ and Y 2 by a 2 × 2 A-matrix given by [7] 
Numerical analysis: methodology and discussion
In order to check the viability of our theoretical results numerically, the allowed (3σ) values of globally fitted neutrino oscillation data [31] and the upper bound of 0.23 eV on the sum of the light neutrino masses have been used, cf. Table 3 . We first constrain the parameter space constructed with the six rescaled parameters defined in Eqs. (2.17) -(2.20). Both normal and inverted types of light neutrino mass ordering are found to be allowed over a sizable region of the parameter space consistent with the input constraints. The ranges of Fig.2 and Fig.3 respectively for the normal and the inverted ordering of the light neutrino masses. This is the primary constraining procedure since the CP asymmetry parameters ε 1, 2, 3) . Therefore, merely restricting the rescaled parameters is not sufficient for the computation of the final baryon asymmetry. In order to obtain the allowed ranges of Even after constraining the six unprimed parameters of m D and the masses of the three right handed heavy neutrinos, three undetermined parameters remain -namely f , d 1 and d 2 . The latter has been neglected earlier in the primary implementation of the input constraints since their contributions to the light neutrino mass matrix M ν are suppressed by the heaviest RH neutrino mass M 3 . However, for a quantitatively successful treatment of leptogenesis, one needs to estimate these missing parameters too, as mentioned in Sec. 2. We discuss here some technical details regarding this estimation. For example, let us consider the first equation of Table 1 , namely
The last RHS term was earlier neglected on the ground of the parameter f , which is presumably of same the order of magnitude as a or e, being suppressed by M 3 . Now in order to estimate f , we first set it at a value which is larger between a and e. Then we keep on decreasing it until the quantity
2 ) becomes less than a very small number which we choose to be 10 
where ξ and χ 2 as are defined in (3.13), and χ 3 is given by
For a graphical representation of the variation of the CP asymmetry parameter ε Fig. 4 are symmetric about the origin. Corresponding plots for an inverted mass ordering of the light neutrinos can also be generated. However, with the same computational technique as used for normal ordering, we find a much smaller number of allowed points which hardly show a fair variation of ε µ 1 with b 1,2 .
4 As we shall see later, in our model an inverted mass ordering is disfavored in terms of a realistic baryogenesis.
Finally, knowing the numerical range of ε λ 1 is the last step needed to solve the Boltzmann equations given in (4.15) and (4.26) leading to the parameter Y ∆ λ upto a fairly large value of z where Y ∆ λ becomes constant. Then, using the suitable equations (4.28),(4.31), depending upon the energy regime, one can compute the final value of Y B . However, this final step needs to overcome the following hurdle. Unlike estimating ε λ 1 for the entire allowed parameter ranges of m D and M R , it becomes impractical in terms of computer time to solve the Boltzmann equations for this huge data set even if M 1 is fixed to a constant value. So we were obliged to use only those values of the members of parameter set for which the neutrino oscillation observables are restricted to their best fit values. For this purpose we choose a χ 2 for every observable deviating from its experimentally measured best fit value as , θ 12 , θ 23 , θ 13 ) and the summation runs over all the five observables. The parenthetical th stands for the theoretical prediction, i.e the numerical value of the observable given by our model, whereas bf denotes the best fit value (cf. Table  3 ). ∆O i in the denominator stands for the measured 1σ range of O i . After calculating χ 2 for all the points {a , e , b 1 , c 1 , b 2 , c 2 }, as allowed by the oscillation data, we proceed to compute ε λ 1 only with that primed data set which corresponds to the minimum value of χ 2 denoted by χ To be more precise, 'n' values of M 1 lead to 'n' number of values of the unprimed set of parameters for the particular primed set under consideration. The other three parameters f , d 1 and d 2 are again computed by means of the previously mentioned approximation technique. We vary M 1 over a wide range in the relevant mass regimes for both types of mass ordering and present our final result systematically in the following way. We reemphasize that these are only for the best-fit choice of the input parameters.
Y B for normal ordering:
After carrying out the χ 2 analysis, the set of primed parameters corresponding to the minimum value of χ 2 , cf. (5.4), is determined and listed in the Table 4 . For this single set, M 1 is varied over a wide range. Then, Table 4 plus the corresponding unprimed parameters depending upon the mass regime.
M 1 < 10 9 GeV: Since, in this regime, all lepton flavors (e, µ, τ ) act distinguishably, we need to solve the Boltzmann equations for each flavor to obtain a variation of Y ∆ λ or Y B with z. We take thirty values of M 1 within the range 10 6 GeV to 10 9 GeV and solve the Boltzmann equations thirty times for each M 1 along with the corresponding unprimed set of rescaled parameters. For a concise presentation, in Table 5 , we tabulate only eleven such values of M 1 for which Y B is near or inside the observed range. Table 5 leads to the conclusion that we can get upper and lower bounds on M 1 due to the constraint from the observed range of Y B . One can appreciate this fact more clearly from the plot of Y B with M 1 in Fig.6 . Two straight lines have been drawn parallel to the abscissa in In this case too the numerical estimation of the baryon asymmetry parameter has been made exactly in the same manner as for a normal mass ordering. Values of the primed parameters that correspond to χ 2 min are presented in Table 6 . We then turn to the different mass regimes. M 1 ∼ 9.9 × 10 8 GeV. Thus, though a positive Y B can be generated in this case, the amount is not adequate to fall within its observed range.
10
9 GeV < M 1 < 10 12 GeV: In this regime we numerically find Y B to be negative and hence it is discarded.
12 GeV: Once again, Y B = 0 here for the present model.
A compact presentation of the final numerical results regarding Y B is given in Table 7 . Before concluding this numerical discussion we would like to emphasize one point. Though we had earlier mentioned the numerical difficulties in solving the Boltzmann equations for each data point within the entire 3σ parameter ranges of m D , we are able to perform the job only for a few data points in that range. However we see that there is no specific variation of Y B with the chosen data points. For example, given a normal ordering of the light neutrino masses, we take the data set that corresponds to the worst fit point (χ 2 max ) and solve the Boltzmann equations for M 1 < 10 9 GeV; this gives us a negative final value of Y B contrary to the result obtained in the best fit (χ 2 min ) case. For the other data points also, the variation of Y B with the parameters of m D is random and varies widely from one neutrino mass model to another [32] [33] [34] [35] . This conclusion is true for all mass regimes (except for M 1 > 10 12 GeV where λ ε λ 1 = 0 and hence Y B vanishes) as well as for an inverted ordering. Table 7 shows that an inverted mass ordering is not favored in this model. However, we cannot completely rule out this mass ordering here since Y B randomly fluctuates with the model parameters. There may exist certain data sets in the allowed 3σ ranges for which the proper value of Y B can be generated even with an inverted light neutrino mass ordering. A similar statement needs to be made about baryogenesis in the τ −flavored regime (10 9 GeV < M 1 < 10 12 GeV). While it is disfavored in our model, it cannot be totally ruled out.
Summary and discussion
Some of us has recently proposed [14] a complex-extended scaling model of light neutrino Majorana mass matrix M ν , generated by a type-1 seesaw induced by heavy RH neutrinos. Unlike the Simple Real Scaling model advanced earlier [19, 20] , this new model can accommodate a nonzero θ 13 and has a sizable region of parameter space allowed by all current and relevant experimental data [31] . The atmospheric mixing angle θ 23 is given by tan −1 (1/k), k being real positive scaling factor which can be either greater or less than unity. Most interesting are the prediction of the model in regard to CP violation: maximal (cos δ = 0) for the Dirac type and absent (α, β=0 or π) for the Majorana type. Since CP violation is crucially related to baryogenesis, we have been motivated in this paper to investigate the latter quantitatively in the model under consideration.
We first performed a general calculation of the CP asymmetry parameters ε In a nutshell, realistic baryogenesis has been found to be possible in this model for the best fit values of the input neutrino oscillation observables only in the M 1 < 10 9 GeV regime and for a normal mass ordering of the light neutrinos. This analysis disfavors (from a baryogenesis standpoint) the regimes 10 9 GeV < M 1 < 10 12 GeV and M 1 > 10 12 GeV as well as an inverted mass ordering of the light neutrinos. However, this possibilities cannot be excluded owing to the highly sensitive dependence of Y B on the input parameters away from their best-fit values. As neutrino oscillation data improve, the conclusions from our analysis will be sharpened.
